Expression of cytochrome P450s and microsomal epoxide hydrolase in primary cultures of human umbilical vein endothelial cells.
In view of the potential role of the cytochrome P450 (CYP) and microsomal epoxide hydrolase (mEH) biotransformation enzymes in the metabolism of protoxicants in the circulatory system, we examined CYP and mEH expression in several primary cultures of human umbilical vein endothelial cells (HUVEC), each established from a different individual. Total RNA was isolated from untreated cells and cells 72 hr after exposure to dimethyl sulfoxide (DMSO), Arochlor 1254 (PCB), and beta-naphthoflavone (beta NF). Specific mRNA transcripts were examined by Northern blotting and reverse transcriptase-coupled polymerase chain reaction (RT/PCR) analyses. CYP2E1, CYP3A, and CYP1A2 mRNAs were not detectable in any of the cultures by Northern blot analysis with radiolabeled oligomer probes; however, CYP1A1 mRNA was detected using this procedure in HUVEC cultures exposed to beta NF for 72 hr. Using RT/PCR, constitutive levels of CYP1A1, CYP1A2, CYP2E1, and CYP3A gene expression in HUVEC cultures were evident; however, constitutive CYP2B6 mRNA was not detected. Constitutive CYP1A2 transcript levels were detected in four of six HUVEC cultures, but levels varied between individual cultures. CYP1A2 mRNA levels were also increased in HUVEC cultures exposed to PCB and beta NF. No increases in the levels of CYP2E1 and CYP3A mRNAs were observed in HUVEC cells subsequent to PCB or beta NF exposures. Constitutive CYP2E1 transcript levels were present in all HUVEC cultures examined and varied among individuals. All HUVEC cultures examined for mEH activity exhibited constitutive levels of mEH which varied 40% between individual cultures and produced on average, 1.51 pmol benzo[a]pyrene 4,5-dihydrodiol per milligram protein per minute of reaction. Thus, these results demonstrate that human endothelial cells express CYP and mEH gene products and suggest that these enzymes may play important roles in determining metabolic fates for circulating protoxicants.